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(57)Abstract: 

PURPOSE: To arrange picture elements of an image to 
be a square which are picked up by using a solid-state 
image pickup element having rectangular picture 
elements. 

CONSTITUTION: The device is provided with an image 
pickup element 12 where picture elements with aspect 
ratio a:b are arranged in a matrix of A-rows and B- 
columns and an optical image is converted into an 
electric signal for each picture element, an A/D converter 
means 14 applying A/D-conversion to an output of the 
image pickup element 12 to provide image data, and an 
interpolation means 15 which interpolates B sets of 
picture elements of each row of the image data at an 
equal interval so as to increase b/a the number of picture 
elements by a factor of b/a to generate data of (Bxb)/a picture elements. 
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<D^h*}yi7y^mzmm-^n. ^mmmizyt^m^mn. 

tui^o \z:^¥:f;{6nzmmm\zmmvmiB x ( b / 

a) m<Dmmy'—$'iM&-ti>f^i0Ws^mt. 

(D^h')y^7.mzsim-^rL, ^mmm\z^^m^m^ 20 
mmz^WLt^mmm^ii. 

fliFiEii«x-^'©§3?ijAfii:5c*uT. mmm^a/h^ 
tti^^'i^zmw3mzmri[m\zmsihmip^ x ( a/ 

b) m(r)mm=r—5'^m^-r^w,2<Dmii^m.t, 

:i t t-r -511® A:^Sg. 

imim 5 ] mriH^ i sfcum 2 warBi^gti, sv^ 

■t^m^m 3 Sfc(iW*^4 {cE«Oil^A;'3-Sg. 30 

[if *a 6 ] mizm 1 sfeii^ 2 w«rsi? 

gi<i:-rsiS*S3 $fc(S»*«4 iciseroH^A:^^ 
S. 

[0 0 0 1] 

#A:^s^ic^o. mz^-^mcDrnm^iEumz^m- 

[0 0 0 2] 
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[0 0 0 3] ;i©t1l/j:X|S^rrSaiCi5tiT. TV;^^ 

i5\^<Dmm(DXt^ >ifmmx^ ■ 

[0 0 0 4] @flcii«3g^(7)iii!ijg«ii. Wi^m'^mm 
m(Dm^^^mi-<r>^'^. -mzSilsmr&^ztf)^^ 

ffl ©Sflfii*^^ « JtlSW* ffiTS!® feSST ^ 5 75i. 

[0 0 0 5] tfcSfi. /W fi^3>iS:Hlffl®i9i:g»a 
[0 0 0 6] 

[0 0 0 7] t-f. T-< v^'^Wb^nfcx^ii^ji^e.y 

^^w,\zt^ittiiy ^ )V99mm<nm^9m^no^^ 
\z. %mm(Dm^t^§cf5V^xh^t:^^-^^tmm.i5^ 
tX'^m\^^i)^^t>K). m^9m-:ruifyL.i)mmzti 

[0 0 0 8] W±WF=m^.<C^**|g?«<7)iW(S. 
[0 0 0 9] 

[i$ji5»t*r^fc«i)©?g] ±ffigw$ii^Jc-rsfc«) 

mo%mt, a : b(7)i£m&^T5ii^;5^b;5:Siafft 
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[0 0 10] t^cit*«2te«<^%?^tt. a : h<Dmm 
MIX, il3g»*«(3tia/b{Si^ct5=k5lcait*[6]ir 

[0 0 11] ifztmm3$m<DmM\i. a : h(Dmm 

(b/a) iifflHilx-^^&ilgjJ-rs^lO^ra?© 
[0 0 12] ifcW*«4te«cr)^ig«, a : b©$S«l 

<!:, MBH«T-:5'<7)&?iJA<i{c*fUT. ll^Sc*«a/ 
b t ;S 5 i -5 lc^it;&(^ \zmfSim\zW^ t S ISA x 
(a/b) ®fflia^x-^$JgfiK-rsm20lfrBl^© 

CO 0 1 3] ^tz.mimsmmn%m\t. m-^mzt^tz 

fciSm2 0«|SI#gtt. 5l/i|lP^-r5 2p^$fflt,ifc 

[0014] Sfcif 6 te«(D|gHJ{i. if ^IH 3 
ttit*«4fca«<Dii«A;b^S(c43i,iT. HSiemiS 30 

fcijm2©ffi0^sii. siiicBfs-r^4ii^^ffli>fc 

[0 0 15] 

C#ffl] ±IBttBitlCj;0, SS*«ltH«©^BJ(C*5li' 

i)ih/&^ti3.^^o \Z7\fiW:^\ui\zmm,m\z¥km^ ^ 

[0 0 1 6] ^tz. imm2%m.<D^m\zii\>^x. 
mn^mmt^^m^ifia b(D^sijt*wr5ig-&. 40 
m^m(r>mmmmT—s^\z:^Lx. mmm^a/h 

fSiJi^i 5 lcSiI:^l«i]li^FBllSi5lcfiSrBl-r5 r itc J: 

[0 0 17] ^1^. »*iS3teiJO%Bj|cfct,iT. a : 
b (TJSEm *^rr 5 ii * iS A fcS^lK^ ic i 0 iafa ^ 

nfc Aff B ?ij®ii^E?ij&7K¥;&i6] \zmm u t. [ a ] 

ff [BX (b/a) ] ?'J(73il*E^JlC^^r-5C:<»:{C.t 
(0 0 1 81 ii*JS4fe«ro|gB^lCi5l,^T. a : 

b rojam^*i-5iS5S&fi^/cm®3^i^i;ck ojgf^s so 
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nfzP.'fiBm(Dmmw.mi^m.i5^\zmf^Lx, [ax 

(a/b) ] fr [B] ?ajcDli^E?i|lc^«-r-5Cttcj; 

0, %mm^TEi5mz-r^zti)^xt^. 

[0 0 19] %1t. iS*55l2©0%?^(Cfet»T. 

\^^tz\mi5\P\\zm^\z^mi>2mm^m^tz^m^ 
HiCckO. &ii3S^iE:i^jgic1-5;itAs-pt-5o 
[0 0 2 0] sfe. m^m%m<Ji%m\zii\,^x, 
m^tzimi3^\zm'^\zmmti>4mm<Dm^m&r^ 

SjRftfcV^iiSilSrf-^AI-^) 3*tt«WB^lC<fc 0.. 

m^iE-:^mzthzt*ixti. 

[0 0 2 1] 

\zmm-ri>, mut. ^^m^z^-^mmxijm^nmi 
^mmt:m?Lrzxmmmms(Dmmi^iis.^7Fi-rmx-$> 
mi\z^\>^x. xi^'si^K)^±Ltzxwi. 

T, X^'f ^-v^>-r>->7 7l'7S: I. I . iBS 
t) 3®A;^®3- l;!i^e.A:^TS. I. I. 3«X^ 

m^^&^mz^mb. ^(Dihtms - 2\z^is^m^m 

[0 0 2 2] y-U\ii^3> (KtT- xl'b'va >«:TV 

(OT. CCUtfflST) 7tf}^ibfii>> TV*^7ga 
[0 0 2 3] ia^ffia^r:-^ hStt. CCU7/0^eii6 

n^mmm^^mmtLxn^-iRmLtzK). afi^ots 
m^no. j^f^^i i«x^^»fgs±#$«ffli-rs<i: 

Jt^T^Lfct), i«E$iJila--;; h 1 OSSiJUHLTX^if 1 

[0 0 2 4] TVtl:^y^y]'6\Zit, S:^mtm^<D 

AWtfc7tft$:mditftlC^»LTi±J*-rSCCDl 2 

CCDSg«i[5I?Sl 375{«^6n. 7:^-Di^B!ii«{i^ 
^ajA-rSo GCUTtcH. 7:?-Di/5*^{f^$xv^' 

57:l-oi^ • v^;1/^JIIhI!S mT. A/D^JftE 
SSiUSI-) 1 4i. ii^iE;5^b(HlgSl Si, -f >:?7x 
-;^|HIK (£iT. I/FiaiSiBST) let&fiSATii 

[0 0 2 5] 0 2^fflUT, fi;^Jgfflia^*»biE 

@2 (a) mmwiomT^mmtm^mmt^^tmx' 

$.0. fSiB§{b®;^ci*lc&il^©ifmii4 : 3iL. iE 
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[0 0 2 6] ST. 02 (a) (DBmi-xmn^^-ti) 

^IttiK-r^.. il*<^iE«lt«. a:b = 4:3.vhU 
V^7.m\ (Aff. B?iJ) tt. A=3. B=4-efe-5;J^ 
e>. §ffro*¥:^|6]C0il5iiaS4*>e. BX (b/a) 
= 4X (3/4) =3JC^g|UT. m^0^sEl3mt^ii 10 
c:?i5<»:. 0 2 (b) lC^Til5liroj^*^t3fTX 3J?iJ0 

mmmmttj.^, n^. 02 (b) st;! (c) \zti\.y 

[0 0 2 7] ;^:Vit?. 02 (a) (DJgt«Sy^E?iJS:*-r 

imm\zm^tm»y'—^\z)iLx. 11*^2 s^ii 

4 IE««)^?^IC^* JET 5SiS:^[$I<DffiPBl Srff a « 
^€iK?g-rs. H^wamii. a : b = 4 : 3. 
O-yi^XE^iJ (Aff. B^J) «. A=3. B = 4T*-5 

S-5iJ®^it*r6]fflB^IS5:3:5^e, AX (a/ 20 
b) =3X (4/3) =4{C^^LT. mm<r>l£)5m^ 
^ii^lftot, 02 (c) {C.T^-riimcDJg1^t4fTX4 

[00 2 8] 0 3 14. @{*s»m^®«si^^"r^i-j&0-e 

03ro@ft:M^^^tt. /Wt*-:^3>ffl®2/3 
O^'SiCCD^^ (£tT. CCDtBS-f) -CSO. 
9. 6mm (*¥) X5. 4mm (SE) ©giTtffitcSi^ 
2 0 0 75m<nmmiK Sfl036x^l920 \ZWM-^ 

Dout (i) =1/25* (Din (i+1) *i+Din (i) * (25- 
mb. Din (0:25) ««ram©il^f'-^'5iJS:^ 30 
U. Dou t (0:2 4) «ffifa^cr)il*x-:J'5"JS:* 
T, 

[0 0 3 2] £(±ift?^Lfcit^«FBlffi(i. It^^JlA^fBi 

mr* d i *^ effls® 'J 7;i'^''f Att i: v> p 
#8iAtfe^>. 0 7(4. 0itc:s^bfciliSlE:^{l:lsl!Si 5 
CDi¥iffl|^t^fie^J^,T^1-:^D-y:>0T*i9. iti^MrpISS: 

[0 0 3 3] 0 7ic*3tiT. &.T\zw^nir^^m^wn 
\ti7oy^\z^m\^xm'/<^u #)Si^*fi«^n-eni 
i>uyf7%\zm)m^'f-^^9m.-r^n<-:fy'i >s5 40 
s*«fft)n§t)(7)<h-r5. 1 0 1 (4Wpim©iH*x-:? 

D i n <Z)WiSiSig.T* 0 . 10 2 «ffirBl^rop»x-<5' D 

o u t ^^nxni>mmmm3\^^tz\mmu^M^x 
$)^. 10 3, 1 0 4.- 1 0 5. 1 oett-en-fnp^ 

0 7. 1 0 8 li^-n^-'nSgElKT'fe 0.109 (4lDg[ 

f)mmmzm<in. yy^i 03. 10 sicfxoj^^sn 

-5. ^•y^'l 0 3lClB[Oi5iinfeil®x-^(4. ^k(D^ 
a-y{7\Zi:Dyy9-l 0 4lcMbn5, ^»[h]!S 1 1 0 50 
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2ttm. ms. 0 um(DS[m(DS.1jmT'$)0, A/D^ 

(0 0 2 9)01 {C«lfi!t*^^$nfcllS60iJII*lr^T, 0 
3tC^L/feCCDi£ffiffl-r?)<!:. il^<0«J«Utl4. a : 
b=5. 2 : 5. 0. "7 h ij >;/ i^XE^U (Aff, Sm 
14. A= 1 0 3 6. 3=1 9 2 0T$)«.;1^?). iS*?^ 1 

fr^t, iTK^^-f >1 9 2 Oil3g(DfflrBlW<Dp»^- 
^{C*ftT. *S&*1^141 9 2 0 X (5. 0/5. 2) =, 
1 8 4 6!l5!|-efflFBli[©7'f>*gi|1-5;i<t(C/<tS. 

[0 0 3 0] '^\z. mmsf&^o^miznf&Lx. a 
ra-rs. ccDosi3g®itm«fco. *¥;^fi6)(otiPBi 

14ii^fS$5. 0/5. 2 = 2 5/2 6<&(C-r?>Cl<i:T 
S-2);5^e. 04tS^-rJ:^lc^iFBlWcD2 6il^x-:5'A'' 

in^ (a^sfejs®®^) 14. mm^ommimtm 

mom) ^<DZ.tt^!^. S^«FBlTt4. MFbM 

oa^?Sf ^2 6il^x-^'$-l;r;i/-:/i:UT. '^\Z^ 
Tit (1) lCi!foTSiFp1S®ii3gx-3'^H-ffU. 
«fflS^&7K¥;f|S]lcti0iIbTViltl4<l:V^ 

[0 0 3 1 ] 

[SCI] 

i)) (i=0:24) - (1) 

tt^-vf^l 0 4lr^^$nfcD i n (i) IcSf'S'^t 

(2 5- i) / 2 ^imk's.m\^m^ib^)dy 

'f AroFpWJfrs. ^gclHlKl 1 11477^1 05tC« 
}#$nfcD in ( i + 1 ) \Z^-rh^^%^ 1/25$ 
ll^MSf U:^t7!ii6.^f7 h:S'-l' AcDFal^^rs. «#IeI 
K 1 0 7 . 1 0 8 l4^E-n-en. 7 1 0 4 t«^&lHl!S 
1 1 0. Rt^^-yf'l 0 St^lSlHlKl 1 K^^mfifSi 
(DfkM^'fro. S^lHlSSi 0 7&y:i 0 8 0Sg:«S^ 
14. tJDg[Hl!S10 9T]t)nSLSnT775'lH]!Sl 0 6*il 

[0 0 3 4] ;*:ic. miSLm%m.<D%m\znm\.x. « 

FpWffiic4,i(3;*:ttig (3;*:MIS) ms^i^mhlt^^ 

o^m.m(DmYe-^mmri>. 0 8 14, 3^ft^^Fpiw« 

:g:$l5i?^-r50T?S)i3. «^A14. 2 ' ©ffiFp^T^-^'^^ 
>cli^^lCl4. I^x-^'l. 2. 3Ry!4©4*©MS: 

#B3L.T. ::©4,^^SJi2)3;^:ii^5-^T^iliC$:** 
5. ^-LT. ;iro^JliCirji^x ' ^(■^AUTffiFplx- 

[0 0 3 5] ;^:ic. 4*3;*:ffiS (z-Amm 'm\z^ 

•5ffirs1i:©B5^x-^?il$Dou t (0 : 2 4) <hL. 
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(^ItSSS:^ (2) auc (3) (c^r. 
CO 0 3 63 



Dout(0)=Din(0) 

Dout (i) =A3*ni3 + A2*iii2 +Al»ni+AO 



(1=1:24) 



■ (2) 
(3) 



A0= (563720418* ZY+134 1633* SXy-441234*S X2Y -1281*2 X3 Y) /878906250 

A1=(1341633*IY+3561]73»SXY-3279*S X2 Y-2561* Z X3 Y)/878906250 

A2=(-441234 * 2Y-3279» SXy+567* 2 X2Y+3*S X3 Y)/878906250 

A3=(-1281»2Y-256I» zn+3* S X2Y+2*2 X3 Y) /878906250 

2Y =Din(i-l)+Din(i)+Din(i+l) +Din(i+2) 

2XY =-38*Din (l-l)-13*Din (i) +12*Din (i+1) +37*Din (i+2) 

£ X2Y =1444»Din(i-l)+169*Din(l)+144*Din(i+l)+1369*Din(i+2) 

2 X3 Y =-54872»Din(i-l)-2197*Diii(i)+1728*Din(i+l)+50653*Din(i+2) 

ID =1-13 



[0 0 3 7] fin. dciTtt. sfW.(omt^it(Drztb. m 

^?:S^Tt)©TSi5. CIlTli. Din (i-1) 
Din {i+2) tT«)ag?T*4ii3!IS#ATt^.S. 

2 &mmmmxn^^^y) . mmmi2 hmmm^-vn 

MS>i|X5fc», c:(0rB^S:2 6x2 5 = 6 50ll5}-r-5). 

:3roffirBit9wiii!i©M«fi:giJ. -^-n-^n- 3 8, - 1 

3. +12. +3 ItfS.^, 

[0 0 3 8] )k\Z. iS^IS 2 StJCif iCffiKW^HJ 30 

{c^tfSLT. mmis^\z^fSim\zmm^mm\.xmmiE 

Dout(0)=Din(0) 

Dout (i) = 1/26* (Din (i-1) *1+Din (i) » (26-i 
Sfe. »0-&'5 4ii^S:ffifflLT3;*:ffiSmi$fT^« 

0. miW«li^<DM<£rD i n. ffiFBl^©Hlg©M*D 
ou ttTtltJ. (6) SlXSC (7) irJ:0*«)-5C: 
Dout(O) =Din(0) 

Dout (i) =A3*in3 + A2*o! +Al*m+AO 
fcfc'L. 40 
A0=0. 640625* 2Y-0. 000462278*2 X2 Y 
A 1=0. 00374959* 2 XY- 2. 49223E-6 2 X3 Y , 
A2=-0. 000462278* 2 Y +5. 47075E-7 2 X' Y 
A3=-2. 49223E-6* 2XY+1. 7984E-92 X3 Y 
2Y =DiD(l-l)+Din(i)+Din(i+l)+Din(i+2) ' 
SXY =-39*(Din(i-l)-Din(i+2))-13»(Din(i)-Din(i+l)) 
2 X2 Y =1521*(Din(i-l)+Din(i+2)) + 169»(Din(l)+Din 
(i+D) 

2 X3 Y =-59319* (Din (i-1) -Din (i+2)) -2197* (Din (i)-D 
in(i+l)) 50 



^mmoymmti)^. a : b = 5. 
2:5. 0TS.*<^T. %m(Dmm\zm\S.i3mzmsi^ 

-i >^f)i 1036x1. 04 = 1077 izmmt^' 1" 
t£t>t>. ms^(Dmm^mm-^{^izmmLTiE:^{ttti 

[0 0 3 9] zL<Dmmis\^(omm^nz>m'^iz\t. 
±cDizfDy^\i. mmtti2 5mm. ffiFBi?S2 eiisgt 

tmiOtfiK). 2o®gf0^-5«KflJroil5S®M (D 

i n) jzKi¥smm(Dmm(Dm (oou t) ^Mab^mm 

mm(D^^\t, S (4) su:^ (5) {cj:0^*5::t 
[0 0 4 0] 

CiS3] 

) {i=l:25) 

[0 04 1] 
[|ic4] 

- (6) 
(1=1:25) - (7) 

m =13-1 

'■klz, SiI*r6]MPBl*1l^-r^.«-&. CCD^i^coSH 

mmtfi-ofcD. i&mraooyi—Amm'j^Lxm 

T, 01 ICS^l>^cTV^;<5"\-y KlCiSV^T. CCDl 

wii^mm'f- 1 5 (±. ^1 3i«s09i:fieffl i^tm 3 ics^t 

@«:^fa^i=^<!:|Bli;B^*SCfe3!l^$§JieS$9 0° OS 
^■ttTIS1^5rAn#^T*gl/. @1 2 iCjS-TiS^IE:!? 



(4). 
(5) 



( 6 ) 



*$M¥08-275061 



9 

[0 0 4 2] mi 2lCi3t,iT, m^iEliitE^it, 7 1^ 
-A/t'J 2 0 1 il^iE;^ft[3K2 0 2 i;5^e)t«filc 
SnXl^^). 7U-A;t^iJ2 0 Itt, A/D^^Sn 

U-A;(^:'JT*0. -:^©A'-y77(CSa:?r|6]lCx-i' 

o A- 7 7 7 ^. 7icip;^[pi tcsii5».ai Li:n'3TmmiEi5it 

ESS 2 0 2 -vptSx-^' ^0t*&-r.5. 1 7 U—A^^OM 
STjiJITT^i:. 2O©A'-;/775:«0^ATflUJ»# 

[0 0 4 3] yi—L.}i=EU 2 0 I'^nmt'jh^iZ^L 

^^ffl^ 7U-/»v<^:U*^?>ro^*aiLlC^.LT«. 

D^^O9 0° mSH^ilCtt), il^x-^'Bli^IE 
:Sfl:lHlK2 0 2^, 'J7;U:J''rA(C#t|S-r-5C:tAiT# 
-tL-T, iiSlIE;^fk[Hl!S2 0 2ICB. |2l7{C^L;t 

[0 0 4 4] u^iff^v^^mmmiinmbftAi, cintt 
:f5mz^m-^ d <h pffigT* s. 

[0 0 4 5] 

[^?^©jj^] vA±.^m\.it^o\z:^^m\z^t).\t. m 
■r-sro-p. x^Tvi^mzmijm(Dmm^^-ri>mi^m 

[0 0 4 6] Sfc. v^;Him^Siaffl^OiSffi;tcM 
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m 1 ] *^B^ic^*ii«A:b^arom 1 mmm<Dm 

tmx$>r). (a) ffiPs-Jglloii^EE. (b) 

mmm<Dmm^^. (c) iB*r6i«FBmoii^Ea* 
10 [03] ^mm\zm^^rz&yimmm^^-r^m»t&»^ 

=f- (CCD) ©J1.Jg0 (a) Sl/±Sif*ttS (b) 
-5. 

[04] miiliS«sjci3tt5*¥:?r6]fflffirBl®«^^lK 
[0 5] m.mmfii^vm-t^mx$>^, 

[06] ?iFBlWroii3lx-^'<hffiram«il^x-^«i: 
[0 7 ] ^^*«FBlj!!ia*«»ftg;i*¥:^[6]roiti^MFBii5i 

20 [08] 4,^3i>:fis^irBi*i»ig-r*0t?s^. 
[0 9 ] HiSfiaj® 4 3 'X^umaci^mzm ^^tcmm 

[010] iliI:&(6]roiI^ffi^1S:Sl?!-rS0T*5. 
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